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Fig.3 Temperature change of reaction tank with thermal converter.
Table1 BDF production history and quality values.
No.3  No.4  No.5  No.7  No.8  No.9  No.10 No.11 No.12 No.13 No.14 No.15 No.16 No.17 No.18
 
Waste edible oil (g) 3,000  4,500  3,500  3,505  4,500  4,505  4,500  3,500  3,505  3,505  3,500  3,505  3,500  3,500  3,500 Total 56,025
 
BDF (g) 2,804  3,815  3,012  3,248  4,073  4,299  4,294  3,311  3,318  3,332  3,320  3,317  3,314  3,339  3,343 Total 52,136
 
BDF transform rate(%) 93.5  84.8  86.0  92.7  90.5  95.4  95.4  94.6  94.7  95.1  94.8  94.6  94.7  95.4  95.5 Ave. 93.2
 
Reaction temperature(℃) 52  55  56  57  57  57  57  58  57  57 - - 56  56  57  Ave. 56.3
 
Frequency of washing  5  5  5  5  4  4  4  3  4  4  4  4  3  3  3  Ave. 4.0
?Quality standard value>
Density(g/cm?－15℃)0.86-0.90  0.86  0.86  0.86  0.87  0.87  0.87  0.87  0.87  0.87  0.87  0.87  0.87  0.87  0.87  0.87 Ave. 0.867
 
Kinematic viscosity(mm?/s-40℃) 3.5-5.0  4.7  4.7  3.6  4.3  4.2  4.0  3.6  3.5  4.5  4.6  4.0  5.5  4.4 - - Ave. 4.26
 
Methyl ester rate(%) ＞96.5% 100% 100% 100% 100% 100% 100% 100% 98% 100% 100% 100% 100% 100% 100% 100% Ave. 100%
Methanol content (%) ＜0.2% ＜0.10% N.R. N.R. ＜0.10% N.R. ＜0.10% ＜0.10% ＜0.10% ＜0.10% ＜0.10% ＜0.10% ＜0.10% ＜0.10% ＜0.10% ＜0.10% Ave.＜0.10%
Total glycerin content (%) ＜0.25% 0.14  0.17  0.15  0.15  0.14  0.16  0.18  0.17  0.16  0.15  0.13  0.16  0.14  0.15  0.09  Ave. 0.15
 
Acid value ＜0.5  0.40  0.29  0.41  0.38  0.36  0.32  0.16  0.17  0.27  0.27  0.32  0.22  0.31  0.20  0.23 Ave. 0.29
 























Table2 Amount of secondary products in BDF production.
No.3  No.4  No.5  No.7  No.8  No.9  No.10 No.11 No.12 No.13 No.14 No.15 No.16 No.17 No.18 Average
 
Waste edible oil (g) 3,000  4,500  3,500  3,505  4,500  4,505  4,500  3,500  3,505  3,505  3,500  3,505  3,500  3,500  3,500  3,735
 
BDF transform rate (%) 93.5  84.8  86.0  92.7  90.5  95.4  95.4  94.6  94.7  95.1  94.8  94.6  94.7  95.4  95.5  93.2
 
Glycerin (g) 579.6  591.9  720.9  686.2  854.5  889.8  831.6  557.3  602.4  634.3  648.8  578.4  649.6  641.5  651.8  674.6
 
Material ratio (%) 19.3  13.2  20.6  19.6  19.0  19.8  18.5  15.9  17.2  18.1  18.5  16.5  18.6  18.3  18.6  18.1
 
Frequency of washing  5  5  5  5  4  4  4  3  4  4  4  4  3  3  3  4.0
 
Washed wastewater (g) 3,206.4 5,114.9 4,028.3 3,761.7  4,082  2,770  3,846 2,189.3 2,932.2 2,938.3 2,960.5 2,848.4 2,240.9 2,256.1 2,267.3  3,163
 
Material ratio (%) 106.88 113.66 115.09  107.3  90.7  61.5  85.5  62.6  83.7  83.8  84.6  81.3  64.0  64.5  64.8  84.7
 
Fig.4 Comparison of viscosity with BDF,adding fluidity improver and light oil.













































Bio diesel fuel(BDF)is a light oil substitute fuel,and it is made from recycled oils and fats. Now,5,000
 
kL of BDF is produced in Japan. If we used all waste edible oil,it is estimated that we can produce 500,000
 
kL of BDF. This study produced a production system of a simple type experimentally and tried the
 
production of BDF from waste edible oil. As for the result of the examination,the BDF transform rate was
 
85-96% and the methyl ester rate was about 100%. The methanol component rate,all glycerin component
 
rate and acid value satisfied standard quality,and we could produce BDF of a good enough quality. The
 
effect of fluidity improvers were recognized in low temperature, because the viscosity of 310 mPa・s
 
decreased in comparison with the no-additive BDF at 0℃. However, a difference of viscosity was not
 
recognized at a temperature above 6℃, and there was no effect of the fluidity improvers. Even if the
 
fluidity improvers were added to the BDF,the viscosity of them were at a high of 16-20 mPa・s in comparison
 
with the light oil at 0℃,and were at a high of about 5mPa・s in comparison with the light oil at a temperature
 
above 6℃. The production cost of the BDF was 79-88 yen/L,and the cost increased with the decrease of
 
the BDF transform rate. As for the BDF that the fluidity improvers were added to,the cost was a lower
 
price at 96-106 yen/L in comparison with the current general oil price. However,the difference of price did
 
not occur in comparison with tax-free light oil for agriculture. Therefore,it is important that we restrain
 
an increase of the cost by maintenance for 95% of the BDF transform rate and decrease of production loss.
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